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INTRODUCTION
According to the traditional scheme of thyroid neoplasia,
malignant follicular cell tumors are subdivided into a well
differentiated type composed of papillary and follicular car-
cinoma, a poorly differentiated or insular type and an undif-
ferentiated type on the basis of both the morphologic appear-
ance and the tumor behavior (1). Undifferentiated carcinoma
(UC) is a highly aggressive neoplasm that is responsible for
a large portion of the fatal thyroid cancers. The three major
subtypes of UC are the spindle cell, giant cell and squamoid
cell subtypes. Although its prognosis is not as abysmal as UC,
poorly differentiated carcinomas (PDC) are another group of
clinically aggressive thyroid carcinomas that include insular
carcinoma and the other PDC, and these cancers can easily
metastasize to regional lymph nodes and distant organs. PDC
are morphologically characterized by the formation of solid
nests and microfollicles, high mitotic activity and necrosis. 
Monoclonal antibody HBME-1 was prepared from the epi-
thelial malignant mesothelioma cell for use as an immunogen.
This antibody recognizes an undetermined antigen that is
abundant on the surface of normal and neoplastic mesothelial
cells and it is also present in other epithelial cells. While this
antibody has been found to be only relatively specific for me-
sothelium (2), it had demonstrated a diagnostic value for dif-
ferentiating the papillary and follicular thyroid carcinomas
from benign lesions on both the histologic sections and the
fine-needle aspiration smears (3, 4). 
There have been several studies that have attempted to elu-
cidate the cytokeratin (CK) pattern of normal thyroid tissue
and thyroid carcinomas. These studies have also tried to eval-
uate whether the process of neoplastic transformation of the
thyroid, with a particular emphasis placed on papillary carci-
noma, is associated with any specific change in the CK expres-
sion (5, 6). CK 19 has been found to be strongly and diffusely
expressed in 80.9% papillary carcinoma (7), whereas it is usu-
ally absent or focally expressed in follicular carcinoma and in
benign follicular nodules. Other CK subtypes, such as high
molecular weight cytokeratin, CK17 and CK20, have been
subsequently added to the differential laboratory panel that
is used for diagnosis of tumors (8, 9). 
The differentiated thyroid phenotype is characterized by
the expression of a variety of thyroid-specific proteins, and
the production of these proteins is regulated by thyroid-spe-
cific nuclear factors. Therefore, TTF-1 immunoreactivity,
which is one of the thyroid-specific nuclear factors, can pro-
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Immunoexpression of HBME-1, High Molecular Weight Cytokeratin,
Cytokeratin 19, Thyroid Transcription Factor-1, and E-cadherin in
Thyroid Carcinomas
To examine the immunohistochemical alterations associated with the histological
dedifferentiation of thyroid carcinomas, we performed staining for HBME-1, high
molecular weight cytokeratin (HCK), CK 19, thyroid transcription factor-1 (TTF-1)
and E-cadherin (E-CD) on 125 various types of thyroid carcinomas. The HBME-1
staining was strong and diffuse in follicular carcinoma (FC), papillary carcinoma (PC),
and poorly differentiated carcinoma (PDC), while it was rare in undifferentiated carci-
noma (UC) as well as in benign lesions. Strong, diffuse staining for CK19 and HCK
was predominantly found in PC, and these markers were not much found in other
carcinomas. TTF-1 uniformly stained the tumor cells of all cases of PC, FC and
Hurthle cell carcinoma (HC) and 42% of the PDC, while there was only focal stain-
ing in one case of the UC. Compared to the strong, diffuse reactivity in the benign
lesions, E-CD staining was noted in 67% of PC, 80% of FC, 83% of HC, 58% of
PDC and none of the UC. These results suggest that HBME-1 may be a marker for
well-differentiated carcinomas while CK19 and HCK are phenotypic markers for papil-
lary carcinoma. The loss or reduced expression of TTF-1 and E-CD may be mark-
ers for dedifferentiation.
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vide useful information on the functional activities and/or the
differentiation of thyroid tumors.
E-cadherin (E-CD) is a cell adhesion molecule that has been
directly implicated in the control of Ca2+-dependent interac-
tions between epithelial cells. In vivo studies, E-CD, which
is specifically expressed at the basolateral membrane of thy-
rocytes, mediated the initial cellular aggregation that was seen
in follicle formation (10), and E-CD was under the control
of the TSH-cAMP-dependent pathway. This suggested its
important role on the action of this pathway for proliferation
and differentiation (11). Brabant et al. (12) have revealed that
the E-CD mRNA levels and/or its immunofluorescence inten-
sity was reduced or altered in thyroid carcinomas, and partic-
ularly in those tumors displaying metastasis. The reduced and
heterogeneous expression of E-CD in thyroid carcinomas
appeared to reflect transcriptional regulation or post-transcrip-
tional modulation in most cases (13), and the expression of
E-CD seemed to be associated with the dedifferentiation, pro-
gression and metastatic spread of thyroid carcinomas, suggest-
ing that E-CD immunoreactivity may be used as an indepen-
dent prognostic indicator (14-16).
The aim of this study was to establish the CK19/HCK/
HBME-1/TTF-1/E-CD immunoprofile of thyroid carcinomas
in order to clarify the putative application of each immuno-
staining in diagnostic surgical pathology, and we also want-
ed to evaluate if the process of dedifferentiation in thyroid
carcinoma might be associated with any particular changes
in tumor immunoexpression.
MATERIALS AND METHODS
One hundred twenty-five consecutive cases of thyroid car-
cinomas were selected from the tissue files of the Department
of Pathology, Samsung Medical Center, Seoul, Korea. All of
these cases had sufficient materials available for immunohis-
tochemical study. The total cases consisted of 84 cases of total
thyroidectomy, 26 cases of near total or subtotal thyroidec-
tomy, 11 cases of lobectomy and 4 cases of biopsy. Nine cases
of benign lesions, including 6 nodular hyperplasias (NHs)
and 3 follicular adenomas (FAs) were also retrieved. The rel-
evant medical records and surgical pathology reports for all
the cases were reviewed. 
Hematoxylin and eosin-stained slides were reviewed in all
cases, and the histologic patterns of the tumors were classified
according to the already published criteria (17, 18). Immuno-
histochemical staining was performed on the formalin-fixed,
paraffin-embedded tissue sections with the antibodies listed
in Table 1 at the dilutions specified with when using the two-
step procedure of the peroxidase-labelled EnVision+TM sys-
tem (DAKO, Glostrup, Denmark). Antigen retrieval was
done for all antibodies by heating the tissues for 5 min in an
800-W microwave oven to maintain the temperature of the
buffer [0.01 mol citrate, pH 6.0] at about 100℃. Diamino-
benzidine was used as a chromogen. Positive internal controls
and negative controls (omission of primary antibody) were
evaluated simultaneously. The results were scored as 0, 1+
and 2+ if the cell membrane (HBME-1), the cell membrane
and cytoplasm (HCK, CK19), or the nucleus (TTF-1) was
stained in less than 5%, 5% to 30% or and more than 30%
of tumor cells, respectively. The results of E-CD staining, whi-
ch was usually localized to the cell membranes, were scored
as follows: 0, if E-CD-reactive tumor cells were not detected
throughout the tumor; 1+, if the E-CD-reactive tumor cells
were scattered; 2+, if the E-CD-reactive and E-CD-non-reac-
tive cells were mixed; and 3+, if E-CD was expressed in all
the tumor cells. 
RESULTS
Clinicopathological findings 
The case materials included for this study are shown in
Table 2. At the time of diagnosis, the mean age of the patients
with UC was the oldest among all the groups of cancer. The
female predominance was evident in all groups of thyroid car-
cinomas, with the exception of the PDCs. The average UC
tumor size was the largest among all the groups of cancer, and
the PDCs had the next largest tumor size.
After a variable duration of follow-up ranging from 1 to 68
months (mean: 35.1 months), 5 out of 8 patients with UC
and 2 out of 6 patients with PDC developed distant metasta-
sis. Seven out of 8 patients with UC died while none of the
patients with other carcinomas died of disease. Six patients of
UC died within one year after being diagnosed: two of them
died within one month, and four of then developed distant
metastasis to the lung, pleura, bone or peritoneum, respec-
tively. One UC patient is still alive, but this patient has dis-
tant metastasis to the spine. Two out of 6 patients with PDC
HBME-1 HBME-1 1:50 none DAKO, Glostrap,
Denmark
High molecular 34 E12 1:80 Microwave, DAKO, Glostrap,
weight Proteinase  K, Denmark
cytokeratin citrate buffer,
pH6.0
Cytokeratin 19 RCK108 1:80 Microwave,  DAKO, Glostrap,
citrate buffer, Denmark
pH6.0
Thyroid 8G7G3/1 1:50 Microwave,  DAKO,  Glostrap,
transcription citrate  buffer, Denmark
factor-1 pH6.0
E-cadherin 4A2C7 1:80 Microwave, Zymed,
citrate buffer, San Francisco,
pH6.0 CA, U.S.A.






Sourcedeveloped distant metastasis to the lung and bone. Fifty-four
out of 55 cases of papillary carcinoma were alive at the time
of this study with no evidence of disease; one patient has de-
veloped distant metastasis to the lung. Four out of the 30
cases of follicular carcinoma developed local recurrence and
distant metastasis. 
Of the 3 cases of the spindle cell type UC, one case showed
angiosarcoma-like features. UC occasionally had the remain-
ing well-differentiated carcinoma component in the back-
ground, such as the widely invasive follicular carcinoma (2
cases), the follicular variant of papillary carcinoma (one case),
and encapsulated follicular neoplasm was observed in the
background of 2 cases. One case of the mixed squamoid and
spindle cell type and one case of the squamoid variant also
showed occasional nuclear pseudoinclusions, and particularly
in the squamoid cell component. All the PDCs shared such
features as well-defined predominantly solid cell nests, high
mitotic activity and necrosis. Of the 67 patients diagnosed
as having PC, 4 patients had two separate papillary carcino-
mas. Three cases of classic PC and one case of the follicular
variant of PC exhibited prominent Hurthle cell changes. 
Immunohistochemical findings (Table 3)
Of the 10 cases of UC, 8 cases showed non-reactivity for
HBME-1 while 2 cases showed scattered reactivity (Fig. 1A).
Of the 12 cases of PDC, 4 cases were diffusely reactive for
HBME-1, 7 cases were focally reactive with heterogeneous
staining and one case was non-reactive. Of the 7 cases with
focal reactivity, one case exhibited a more diffuse and stronger
staining in the coexisting well differentiated follicular carci-
noma component than in the poorly differentiated carcinoma
component, and one case exhibited a selective loss of reactivity
in the pleomorphic tumor cells. Of the 67 cases of papillary
carcinoma that were tested with HBME-1 staining, 61 cases
showed diffuse reactivity (Fig. 1B), 4 cases showed focal reac-
tivity and 2 cases, which were both the encapsulated follicu-
lar variant, showed no reactivity. HBME-1 staining tended
to spare the areas of tumor cells having oxyphilic cytoplasm.
Of the 30 cases of follicular carcinoma (FC), 29 cases showed
strong reactivity (Fig. 1C), and one case of minimally invasive
FC showed focal reactivity. Of the 6 cases of Hurthle cell car-
cinoma (HC), 4 cases showed focal reactivity and 2 cases of
encapsulated HC showed no reactivity. Of the 9 cases of be-
nign lesions, 6 cases showed no reactivity for HBME-1, one
case of FA showed diffuse reactivity and two cases of FA show-
ed focal reactivity. 
Of the 10 cases of UC, all 4 cases of the squamoid cell type
exhibited diffuse and strong reactivity for high molecular
weight cytokeratin (HCK) (Fig. 2A), and one case of the mix-
ed squamoid and spindle cell type showed scattered reactiv-
ity that was confined to the squamoid tumor cells. None of
giant cell or spindle cell types showed reactivity for HCK
(Fig. 2B). Of the 12 cases of PDC, only one case showed dif-
fuse reactivity for HCK, and another three cases showed focal
reactivity. Of the 67 cases of papillary carcinoma (PC), 36 cases
showed diffuse reactivity, 23 cases showed focal reactivity and
8 cases, which included 7 out of 17 cases (41%) of follicular
variant and one out of 46 cases (2%) of classic papillary car-
cinoma, showed no reactivity (Fig. 2C). Of the 30 cases of FC,
4 cases that consisted of 2 cases of minimally invasive FC and
2 cases of widely invasive FC showed focal reactivity. None
of the remaining 26 cases were reactive for HCK. Of the 6
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UC, undifferentiated carcinoma; PDC, poorly differentiated carcinoma;
PC, papillary carcinoma; FC, follicular carcinoma; HC, Hurthle cell car-
cinoma; DOD, dead of diseased; SD, standard deviation.
Age (yr)
mean±SD 66±84 7 ±12 47±14 40±16 57±17
Gender, M:F 2:8 6:6 3:64 5:25 1:5
Tumor size (cm) 7.1 5.0 2.1 3.2 1.5
mean (range) (3.0-15.5) (1.5-10.0) (0.1-6.0) (0.7-6.5) (0.3-2.5)
Follow-up (mo) 10.1 40.3 39.1 36.0 25.4
mean (range) (1-39) (16-58) (7-68) (7-58) (7-59)
Distant metastasis 5/8 2/6 1/55 4/30 0/6
DOD 7/8 0/6 0/55 0/30 0/6











0, negative; 1, focally positive; 2, diffusely positive. UC, undifferentiated
carcinoma; PDC, poorly differentiated carcinoma; PC, papillary carcino-
ma; FC, follicular carcinoma; HC, Hurthle cell carcinoma.
UC 0:8 (80%) 0:5 (50%) 0:3 (30%) 0:9 (90%) 0:4 (40%)
(n=10) 1:2 (20%) 1:1 (10%) 1:5 (50%) 1:1 (10%) 1+:1 (10%)
2:0 2:4 (40%) 2:2 (20%) 2:0 2+:5 (50%)
3+:0
PDC 0:1 (8%) 0:8 (67%) 0:4 (33%) 0:0 0:1 (8%)
(N=12) 1:7 (58%) 1:3 (25%) 1:4 (33%) 1:7 (58%) 1+:0
2:4 (33%) 2:1 (8%) 2:4 (33%) 2:5 (42%) 2+:4 (33%)
3+:7 (58%)
PC 0:2 (3%) 0:8 (12%) 0:0 0:0 0:0
(n=67)  1:4 (6%) 1:23 (34%) 1:13 (19%) 1:0 1+:0
2:61 (91%) 2:36 (54%) 2:54 (81%) 2:67 (100%)2+:45 (67%)
3+:22 (33%)
FC 0:0 0:26 (87%) 0:16 (53%) 0:0 0:0
(n=30) 1:1 (3%) 1:4 (13%) 1:14 (47%) 1:0 1+:0
2:29 (97%) 2:0 2:0 2:30 (100%) 2+:6 (20%)
3+:24 (80%)
HC 0:2 (33%) 0:6 (100%) 0:2 (33%) 0:0 0:
(n=6) 1:4 (67%) 1:0 1:4 (67%) 1:0 1+:0
2:0 2:0 2:0 2:6 (100%) 2+:1 (17%)
3+:5 (83%)
Benign  0:6 (67%) 0:8 (89%) 0:7 (78%) 0:0 0:0
tumor 1:2 (22%) 1:1 (11%) 1:2 (22%) 1:0 1+:0
(n=9) 2:1 (11%) 2:0 2:0 2:9 (100%) 2+:0
3+:9 (100%)
Table 3. Immunohistochemical findings of thyroid carcinomas
HBME-1 HCK CK19 TTF-1 E-CD
Tumor
type856 Y.-L. Choi, M.K. Kim, J.-W. Suh, et al.
cases of HC, none showed reactivity, with the exception of
focal reactivity in association with scarring or fibrosis, squa-
mous metaplasia and non-specific staining of the vascular
channels. Of the 9 benign lesions, one of the cases of follicu-
lar adenomas showed focal reactivity. Reactivity for HCK was
occasionally noted in the areas having fibrous backgrounds or
squamous metaplasia, and in the vascular channels.
With CK19, 2 of 10 cases of UC which were the squamoid
type, exhibited diffuse cytoplasmic and membranous reactivi-
ty. Three cases of the spindle cell type, one case of the mixed
type and one case of the squamoid type showed focal reactivi-
ty. Of the 12 cases of PDC, 4 cases showed diffuse reactivity
for CK19, 4 cases showed focal or scattered reactivity that
probably related with squamous metaplasia on the basis of
the cytological features of the reactive cells, and 4 cases showed
no reactivity. Of the 67 cases of papillary carcinoma, 54 cases
showed diffuse reactivity and 13 cases, which included 4 cases
of classic papillary carcinoma and 9 cases of follicular variant,
showed focal reactivity. The follicular variant of papillary carci-
noma showed diffuse reactivity for CK19 less frequently com-
pared to the other subtypes. Of the 30 cases of follicular car-
cinoma, 16 cases showed no reactivity, 14 cases focal reactivi-
ty that was frequently associated with squamous metaplasia,
scarring or a fibrous background. Of the 6 cases of HC, 4 cases
showed focal reactivity. None of the FC or HC showed diffuse
strong reactivity. Of the 9 benign lesions, 2 showed focal reac-
tivity and the others showed no reactivity. 
Of the 10 cases of UC, only one case of them showed focal
nuclear reactivity for TTF-1 in the several tumor cells, in con-
trast to the diffuse reactivity that was noted in the entrapped
or adjacent follicular epithelial cells (Fig. 3A). Of the 12 cases
of PDC, 7 cases showed mixed or heterogeneous reactivity
and 5 cases showed a rather diffuse reactivity (Fig. 3B); 4 of
these 5 cases exhibited a scattered loss of reactivity in the pleo-
morphic tumor cells such as the giant or rhabdoid tumor cells.
All the cases of papillary carcinoma showed well-preserved
reactivity for TTF-1, which was diffuse with or without focal
mixed reactivity. The intensity of the nuclear staining tended
to be lessened in the hypertrophic nuclei having empty appea-
ring nucleoplasms or pseudoinclusions. All the cases of follic-
Fig. 1. Expression of HBME-1 in thyroid carcinomas: (A) undifferentiated thyroid carcinoma showing scattered reactivity (×100), (B) pap-
illary carcinoma (×200) and (C) follicular carcinoma with diffuse reactivity (×100). 
A B C
Fig. 2. Expression of HCK: (A) undifferentiated carcinoma of squamoid type showing strong reactivity (×200), (B) undifferentiated carci-
noma of giant cell type showing non-reactivity (×200) and (C) papillary carcinoma with focal reactivity (×100). 
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ular carcinoma, HC and the benign lesion showed well-pre-
served nuclear reactivity for TTF-1 (Fig. 3C).
Of the 10 cases of UC, 5 cases of the giant cell or spindle
cell type showed no reactivity or scattered reactivity (1+) for
E-CD (Fig. 4A), while all 4 cases of the squamoid type exhib-
ited mixed reactivity with scattered aggregates of non-reac-
tive tumor cells (2+). One case of the mixed squamoid and
spindle cell type also showed mixed reactivity that was con-
fined to the squamoid cell component (2+). Of the 12 cases
of PDC, 4 cases showed diffuse reactivity for E-CD (3+), 3
cases showed mostly diffuse reactivity, but with scattered non-
reactive tumor cells (3+), one case showed mixed reactivity
(2+), 3 cases showed mixed reactivity with scattered aggre-
gates of non-reactive tumor cells (2+), and one case showed
no reactivity. Of the 67 papillary carcinomas, diffuse reactiv-
ity with or without scattered non-reactive tumor cells/focal
mixed reactivity (3+) was noted in 22 cases, mixed reactivi-
ty (2+) was noted in 31 cases, and mixed reactivity with scat-
tered aggregates of non-reactive tumor cells (2+) was seen in
14 cases, which included 13 cases of classic papillary carcino-
ma and one case of the follicular variant (Fig. 4B). Compari-
son among the 3 subtypes of papillary carcinoma revealed that
the follicular variant exhibited diffuse reactivity more frequen-
tly than did the classic type and the microcarcinoma. Of the
30 cases of FC, 21 cases showed diffuse reactivity (3+), 3 cases
showed diffuse reactivity with focally mixed reactivity (3+),
and 6 cases, which consisted of one case of vascular invasive
encapsulated FC, one case of minimally invasive FC and 4
cases of widely invasive FC, exhibited mixed reactivity (2+).
Of the 6 cases of HC, 4 cases showed diffuse reactivity (3+),
Fig. 3. Expression of TTF-1 in thyroid lesions: (A) undifferentiated thyroid carcinoma showing focal reactivity in several tumor cells (arrows), in
contrast to diffuse reactivity in entrapped follicular epithelial cells (×200); (B) diffuse and strong reactivity in poorly differentiated carcino-
ma (×200) and (C) follicular adenoma showing diffuse reactivity (×100).
A B C
Fig. 4. Loss of expression of E-CD in (A) undifferentiated carcinoma (×200) and (B) papillary carcinoma (×200). 
A Bone case showed diffuse reactivity with focally mixed reactivi-
ty (3+), and one case showed mixed reactivity (2+). All the
benign lesions showed diffuse reactivity (3+).
DISCUSSION
Although HBME-1 had been developed as a positive mark-
er for mesothelial cells, it has proved its utility as a positive
marker for thyroid carcinomas (3, 4). This study reveals that
HBME-1 may be useful as a positive marker for differentiated
carcinomas such as PC, FC, and HC, and it may be an equiv-
ocal marker for PDC, but not for UC. 
The utility of HCK and CK19 in distinguishing papillary
carcinoma from follicular carcinoma has become controversial
(5). The present study showed that both HCK and CK19
might be positive markers for the follicular variant of PC and
they are not so useful for classic PC. The reasons why there
have been some differences among several studies, including
ours, might be related to the usage of different biotin blocking
methods from study to study: this is particularly true when
considering the frequently encountered various degrees of
oxyphilic cell changes in PC and FC. In addition, the consid-
erable staining that was found in PDC and UC seemed to
be related with the squamous metaplasia of the tumor cells.
When considering the role of cytokeratin, which is an inter-
mediate filament playing important roles for the morphologic
changes that occur within cells, CK 19 and HCK both turned
out to be morphologic markers in the papillary configuration
or in the squamoid features, and these are not important chan-
ges in oncogenesis of the papillary or poorly-differentiated car-
cinomas.
Compared to the result of the previous studies (Table 4)
(16, 19), follicular carcinomas showed a lower percentage of
E-CD loss in our study. Although the follicular carcinoma
group in the study by Cerrato et al. (19) included 3 cases of
the poorly differentiated, insular type of carcinoma, the inclu-
sion of PDC does not seem to be the only reason for this dif-
ference because the study by von Wasielewski et al. (16), whi-
ch included only differentiated carcinomas, also showed a
higher percentage of E-CD loss than the present study. We
used Envision for blocking the endogenous biotin activity,
which is known to be high in Hurthle cells, and we did not
observe cytoplasmic staining, but rather, we noted lateral in-
tercellular staining in the Hurthle cells. That might explain
our findings of the higher E-CD reactivity for the follicular
carcinomas. It has been reported that for thyroid epithelial
malignancies, E-CD down-regulation is associated with ded-
ifferentiation and a poor prognosis. In particular, distant me-
tastases were observed for papillary carcinomas showing E-
CD positivity in less than 30 percent of the tissue (14). The
loss of E-CD expression in primary human thyroid carcino-
ma has not been associated with irreversible genetic E-CD
alterations, but with methylation of the E-Cd 5′ CpG island.
This has been particularly true in the case of papillary carci-
noma. Poorly differentiated or undifferentiated carcinomas
have been observed to have only infrequent involvement of
promoter region me- thylation compared to papillary carci-
noma. The altered subcellular distribution observed for E-CD,
such as diffuse cytoplasmic staining, has suggested aberrant
cell signaling as the alternative plausible mechanism for the
reduced E-CD expression in poorly differentiated or undiffer-
entiated carcinomas (20). Frequent mutation and the nuclear
localization of  -catenin, which has a crucial role in E-cad-
herin-mediated cell-to-cell adhesion and as a downstream sig-
naling molecule in the wingless pathway, has been detected
in anaplastic thyroid carcinoma, suggesting that  -catenin
acts as an oncogene and it contributes to the highly aggressive
behavior of this tumor (21). The greatly reduced immuno-
histochemical expression of E-CD correlated with the pro-
gression to primary tumor stage 4 tumors and the higher rates
of locoregional tumor recurrence and distant metastasis. Pa-
tients with positive E-CD staining of more than 30% of their
thyroid carcinoma cells rarely showed regional recurrence or
new distant metastasis. E-cadherin reactivity in papillary car-
cinomas has been reported as an important prognostic mark-
er, but our present study did not show any statistical differ-
ence about prognosis because all of our papillary carcinoma
cases displayed a good prognosis. 
TTF-1 is a 38 kDa nuclear protein that activates the trans-
lation of the thyroglobulin and thyroperoxidase genes (22).
TTF-1 showed a complete loss of immunoreactivity in the
cases with undifferentiated carcinomas. All of the well-differ-
entiated thyroid cancers such as the follicular and papillary
carcinomas showed strong diffuse positivity, but in the poor-
ly-differentiated carcinomas, the positivity reactivity was di-
minished and the most part of undifferentiated carcinomas
showed a complete loss of immunoreactivity. These findings
share similar characteristics to the studies with thyroglobu-
lin, and this molecule can be interpreted as a marker of dif-
ferentiation for thyroid carcinomas (23).
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PC, papillary carcinoma; FC, follicular carcinoma; UC, undifferentiated
carcinoma.
Total loss 2/15 (13%) 3/7 (42%) 5/5 (100%) Cerrato et al. (1998)
Partial loss 6/15 (40%) 2/7 (29%) (Ref No. 19)
Total 8/15 (53%) 5/7 (71%) 5/5 (100%)
<5% 13/88 (15%) 5/24 (21%) Von Wasielewski
6-33% 21/88 (24%) 6/24 (25%) et al. (1997)
34-66% 31/88 (35%) 9/24 (38%) (Ref No. 16)
67-100% 23/88 (26%) 4/24 (27%)
None 11/37 (30%) 1/7 (14%) 6/7 (86%) Scheumann et al.
<30% 15/37 (41%) 4/7 (57%) 1/7 (14%) (1995)
>30% 11/37 (30%) 2/7 (29%) (Ref No. 14)




PC FC UC ReferenceIn conclusion, these results suggest that HBME-1 may be
a marker for well-differentiated carcinomas while CK19 and
HCK are phenotypic markers for papillary carcinoma. The
loss or reduced expression of TTF-1 and E-CD may be mark-
ers for dedifferentiation, which is known to lead to the tran-
scriptional inhibition of thyroid specific proteins such as thy-
roglobulin, and to the acquisition of invasiveness and the loss
of the epithelial phenotype, and all of these features are charac-
teristics of UC.
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